IFEEL highly honored to be the first speaker on this occasion, and I am particularly delighted that there is congregated here such a large and representative group of investigators who have been working actively in the field of hypertension for so many years. Since this is the introduction to this Conference, I shall start right out by reciting my credo, which is that so-called essential hypertension is of renal origin. Note that this statement does not include a commitment as to the mechanism whereby the kidneys effect the elevation of blood pressure. In fact, I wish to emphasize that the original experiment in the artificial production of renal hypertension was designed primarily to test only whether elevated blood pressure would result from a disturbance of intrarenal hemodynamics similar to that which probably exists in the diseased kidneys usually found at autopsy in patients with essential hypertension. Essential human hypertension, as it usually is defined, signifies elevated diastolic and systolic blood pressure of unknown origin and unassociated with obvious or significant disturbance of renal excretory function. This does not mean that there is no functional Various studies of the author and collaborators referred to were supported, at various times, in whole or in part, by grants from the L. D. Beaumont Foundation, the National Heart Institute, U. S. Public Health Service, The American Heart Association and the Cleveland Area Heart Society. 642 disturbance of any kind; it refers specifically to the usual tests for excretory function.
Like many of you, I suppose, I was taught that the kidney does not play a primary part in the causation of the elevated blood pressure of essential hypertension. In fact, I was taught that the elevated blood pressure comes first, for some unknown reason, and that all the changes found at autopsy in such individuals are the result of the hypertension. I now contend this to be untrue, and the investigations which I am about to outline were designed to show that it is not so. If, at the end of this conference, most of us leave with the conviction that the kidneys could be the site of origin of whatever it is that brings about the elevated blood pressure in essential hypertension, I for one shall be content.
I am going to show you first, almost kaleidoscopically, the background, not necessarily chronological, upon which the original experiments were based. In I am often accused of thinking that there is no such thing as hypertension that is not renal, but of course this is not true. I am certain that there is a "psychoneurogenic" type or an "endocrinogenic" type of hypertension that is not on a renal basis. Who would not admit the latter, after observing the return of the blood pressure to normal as soon as the tumor had been removed in a case of pheochromocytoma of an adrenal gland associated with hypertension? As I said, I even admit that there is such a thing as a "psychoneurogenic" factor in essential hypertension, but not that it is the exclusive cause. Many years ago, Dr. Saunders2 of Western Reserve University, who was involved in a geographic survey of the Virgin Islands, observed an extraordinary incidence of hypertension in the Negro population, which constitutes about 95 per cent of the total. To account for the greater incidence in the Negro population of the large cities in the United States, he had been taught to believe that the stress and strain of living, the competition with the white man, and the insecurity in which the Negro lives, account for GOL DBLATT this greater incidence. But Dr. Saunders had observed that the Negro people of the Virgin Islands are actually unusually secure. They are under no special emotional stresses or strains that account for this unusual imcidence of hypertension. I told him that I would be very pleased to see sections of the kidneys of some of those patients with hypertension, and I did have that opportunity, later, in two cases. I was greatly relieved to find iu the kidneys of both of these patients the most profound pregloinerular arteriolosclerosis.
All this serves as a baekgrouild for a rapid survey of the experiments in which we attempted to produce hypertension by doing something to the kidneys. In order to try to reproduce the disturbance of intrarelnal heinodynamnics which probably exists in the kidneys with iintrarenal arterial and arteriolar sclerosis, we were obliged to retreat to the main renal artery and to constrict it by means of a special clamp which we devised because we knew of no way of reproducing the intrareiial arterial and arteriolar sclerosis which occurs ill the kidneys of human hypertensive patients.3 The rest of the story you are so familiar with, I am sure, that it is hardly necessary to repeat imiu(ch of it inl detail. We showed that there was a definite immediate reduction of blood flow to the kidney, as a consequence of moderate to severe constriction of the main renal artery. I thought that constriction of only one main artery would not result iil elevation of the blood pressure and that it would be necessary to do it to both. The blood pressure did rise, however, when only one renal artery was coilstricted, but in the dog it did not stay up for more than about 6 weeks, as a rule. In an occasional dog it did remain up longer, and in one it remained elevated for 9 months and came down only when the ischemic kidney was removed. Later, it was shown that in the rabbit, the rat, the goat, and the sheep, a persistent type of hypertension, lasting many months, may occur as the result of the constrietion of only one main renal artery.4
Other measures were used to cause the elevation to become permanent in the dog; one was to constrict both renal arteries, another was to clamp one main renal artery, and later, when the blood pressure was elevated, to remove the other kidney. The observation of a prompt fall of blood pressure to normal as a result of excision of the kidney in an animal which is hypertensive, because of constriction of the main artery of only one kidney, led to the recognition of the association of hypertension and unilateral renal disease in man, and to the deliberate performance of unilateral nephrectomy to cure the hypertension. This operation was first performed by Butler and associates,7 in 2 children, at the Children 's Hospital in Boston. The patients had unilateral pyelonephritis, with the usual associated vascular disease. The blood pressure promptly returned to normal after the nephrectomy. Recently Dr. Homer Smith8 published a compilation of all the cases reported in the literature up to December 1956, in which unilateral nephrectomy had been performed for the possible cure of hypertension. He found that about 25 per cent of the patients were cured; that is, the blood pressure remained normal for at least one year and up to about 18 years in 149 of 575 patients. In January 1957, Dr. J. E. Thompson9 reported the results of similar cases treated at the Mayo Clinic. In the group in which the kidney proved to be a shrunken, atrophic one, probably the seat of pyelonephritis and vascular disease, the cure rate was 50 per cent. In his cases, too, the blood pressure had remained normal for at least one year.
The one procedure which has interfered with the development of hypertension from constriction of the main renal arteries has been complete removal of both adrenals. Removal of the medulla alone did not interfere with the phenomenon. Renal denervation, splanchnic section, section of anterior nerve roots from the sixth dorsal to the second lumbar inclusive, total sympathectomy and even pithing of the cord all failed to interfere with the development of hypertension as a result of constriction of the main renal artery; therefore a nervous reflex from the ischemic kidney could not be the cause. The first indication that the elevation of the blood pressure might have a humoral basis came when we tied off the renal veins of an animal which should have had an elevation of blood pressure from great constriction of both main renal arteries; azotemia developed, of course, and the animal died within a few days, but there was no elevation of the blood pressure during the survival. The recognition of a possible humoral mechanism involved in the Finally, the similarities between experimental renal and essential human hypertension are quite complete. Some of the most important observations on human essential and experimental renal hypertension are shown in table 2. The identity between the 2 columns is obvious; therefore I still believe in the primary renal origin of human essential hypertension. I also subscribe wholeheartedly to the theory of an involved pressor mechanism playing an important, if not exelusive, part in the initiation and early stage of experimental renal hypertension. It may also play a part in chronic experimental renal hypertension. I do not know how far one can go at present in applying these mechanisms to explain the pathogenesis of human essential hypertension, however, I reiterate my credo that human essential hypertension is primarily of renal origin, no matter what the nature of the mechanism of the elevation of the blood pressure may prove to be. Problem number one, however, is still the pathogenesis of the renal vascular disease, the most common pathologic change found in the kidneys of patients with essential hypertension. This remains to be elucidated in the future.
